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Development of Bridge Monitoring System Applying Acoustic Emission Measurement
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Accompanying the aging of social infrastructure systems in Japan in recent years, there is a pressing need for both cost-saving and more
efficient maintenance of such systems.

With the aim of realizing a monitoring system to detect age-related deterioration of bridges, Toshiba has been engaged in the development of an
innovative bridge monitoring system incorporating (1) "super acoustic" (SA) sensors with a wider frequency range than ever before, to detect acoustic
emission (AE) waveforms generated from a bridge; and (2) a sensor unit equipped with a wireless interface and an independent power-generation
system, which can operate for approximately 10 years. In this monitoring system, when AE waveforms are detected by the SA sensors, these signals
are filtered and the characteristics are quantitatively extracted as AE parameters. The data are subsequently compressed to within the transmission
limit of the wireless interface, and are transmitted to a data server that accumulates the AE parameters necessary to diagnose bridge deterioration.

The bridge monitoring system is expected to contribute to efficient maintenance as a replacement for periodic manual inspections.
In cooperation with the Information and Robot Technology (IRT) Research Initiative at The University of Tokyo, we have also been developing
an SA sensor with an extremely wide frequency range from 1 Hz to 1 MHz, which integrates several types of conventional sensors with different

frequency characteristics.

1 FaH&E

BRZILDETHIHEA v 7S EEOREY (LT, 4
A2 7T LR DEMLHFREE > TAL . 2026 412
i, BEISmU ETERES0ELZRETIERORIL, &
RO AT % L PHEEIET DY, BERER RN S Bk
ENTAEA VT INE, AVTFUARBYEL LD LEES
bizoTHHINTE 2, —BRWICHHERORRZE SN
50 &Mz, EFALT B4 A 7 IR KaxbTREML
L, MEFEFIL TV EDREBROETH 5,

COXH %, ICT (GBS BAl) ZInH L7tha A~
TIDEZS) VT HM % BT 2 UG EREZ T Tt
DOENTWE, BURDHEA V750K, BRAPITE %
& AFITHS 1 HES TR TH Y, BANEOm TLI L
BRRMERIS VD20, 2, ThH0HBIE, AR
ETEDHEBICRON L7230, NEBHERE O K KGR HT & Ok
DK Kate EORBIMDHEL Y, 22T, KiFERIA N EAZH

20

200, HEOHBEOHELY LIFAZETHEA VY TID
RFEa bz X2 EM OB MEISh TV 5,

ZZTIE, WEDPHBELTOVABRE=Y) VTV ATFAIC
DWTIRR 5,

2 BROWFEBEE=RI2YT

— N RIEROMEFFE L, KRELGUT THBRERBIZS
FEshbd, FTHBROREZLRT L0, HFEHIITDR
B H ML ST MOFEM R TEREZIEIRL, 20k
BV L72T 2750 %47 )0 IRIEIRDEA VAR EL,
—EDF P I EEN B LTHIBEIT). 2
DOHFA 7 N2 BYNAT) S EDVIEROMFFE MO T L L% 5,

— RIS, EEGE AR, KASTTOHGME, [EZk L hvE il
THEGETIE, MFFEHICTARBEHEARZHY S TEIL
NTEL720, HIAPEALEROF G, —FH T, #
FOHBEERIE—DODFIZENTOEN L AV T F 2 A3 A MR}

RZ L E21—Vol.70 No.9 (2015)



ERRE (SR

FHiRE

REE

BHKHE2
EHKEE INSAEHIE
(HFRRSR)

KIURMEHRE, ZRER

XA BeE

1. SRELEFHRL2ICHIIDEREBRLEOBF — HEMRET
SRR R 720 KBIBUERE DL B2, PRtk 4 TIEE R
SRR R 720 DIEREDV/ IR T T

Relationship between maintenance and bridge soundness in case of pre-
ventive and breakdown maintenance
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Configuration of bridge monitoring system
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Block diagram of SA sensor unit
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Typical AE parameters
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Relationship between daily rate of events and average power consumption
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Cross-sectional structure of newly developed SA sensor
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Frequency characteristics of resistance change rate of SA sensor in fre-

quency range from 10 kHz to 1.5 MHz
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